Improved cellular thermotolerance in cloned Holstein cattle derived with cytoplasts from a thermotolerant breed.
The objective of this study was to compare the thermotolerance of ear fibroblasts derived from various SCNT cattle. Specimens were produced from cloned embryos that had been reconstructed using donor cells (d) from the same Holstein cow (Hd) and the ooplasm (o) from Holstein cattle (Ho) or Taiwan yellow cattle (Yo). Polymorphism in the D-loop region of mitochondrial DNA in ear fibroblasts derived from SCNT cattle reconstructed with the Y ooplasm and H donor cells (SCNT-Yo-Hd) indicates that the cytoplasm originated from Bos indicus. The rates of apoptosis in heat-shocked ear fibroblasts derived from SCNT-Yo-Hd cattle (1.9%) and purebred Y cattle (1.5%) were significantly (P < 0.05) lower than those of cells derived from SCNT cattle reconstructed with the H ooplasm (SCNT-Ho-Hd: 3.4%), donor cells (4.0%), and purebred Holstein (4.1%) cattle. At the protein level, the relative abundances of apoptosis-inducing factor, B cell lymphoma 2-associated X protein, endonuclease G, cytochrome c, cysteinyl aspartate-specific proteinases 3, 8 and 9 in ear fibroblasts derived from SCNT-Yo-Hd cattle were significantly (P < 0.05) lower than those of cells derived from SCNT-Ho-Hd cattle after heat shock. In contrast, the relative abundances of heat shock proteins 27, 70 and B cell lymphoma 2 in ear fibroblasts derived from SCNT-Yo-Hd cattle were higher (P < 0.05) than those of fibroblasts derived from SCNT-Ho-Hd cattle. Moreover, heat-shocked ear fibroblasts derived from SCNT-Yo-Hd cattle have a significantly (P < 0.05) lower percentage of apoptosis-inducing factor-positive nuclei than do heat-shocked ear fibroblasts derived from SCNT-Ho-Hd cattle (11.1% vs. 18.5%). Taken together, these results report that ear fibroblasts derived from SCNT cattle reconstructed using the Y ooplasm are more thermotolerant than ear fibroblasts derived from SCNT cattle reconstructed using the H ooplasm. This is an indication that the cytoplasm may be a major determinant of thermal sensitivity in bovine ear fibroblasts.